). [1, 2] The peak at 520 cm -1 can be attributed to Si of the Au/Ti/Si substrate. 
DFT calculation of CoP structure and Raman spectrum:
To calculate the Raman spectrum of the CoP crystal structure (orthorhombic, Pnma (62)), a twostep procedure was followed. At first, spin-polarized optimization of the CoP crystal structure was performed using periodic density functional theory (DFT) with the PBE exchange-correlation functional [3] as implemented in the Vienna Ab-Initio Simulation Package (VASP). [4] [5] [6] [7] [8] The electronic wavefunctions were expanded following the projected-augmented-wave scheme (PAW)
to describe the electron-ion interactions. Integration in the first Brillouin zone was performed using a 7x7x7 Monkhorst-Pack k-point mesh. The total energies were computed with a cut-off energy of 400 eV and a root-mean-square (RMS) force convergence criterion of 0.01 eV/Å. Next, the unit cell was expanded in the b-direction such that a 1x2x1 supercell with the chemical composition Co8P8 was obtained. The atom positions were used directly in Gaussian 09 Rev. A0.2 [9] to compute vibrational frequencies and intensities of the Co8P8 cluster without prior geometry optimization.
The optimization step was omitted in order to avoid deformation of the Co8P8 cluster due to it not being part of a periodic structure anymore. The vibrational frequencies and intensities were calculated using the PBE exchange-correlation functional and the 6-311g all-electron basis set.
The exact procedure to obtain the Raman spectrum is outlined elsewhere. [10] Calculated intensities should be considered qualitative. A fresh CoPx electrode was subjected to a constant CA treatment at E = -0.12 V. In order to evaluate the temporal evolution of Co dissolution, the electrolyte was sampled after 2.5 h, 5.0 h and 7.5 h of electrolysis. Dissolution rates were evaluated by ICP-OES. Initial dissolution rates (CA < 2.5 h) could not be determined by the available instrumentation due to the low concentration of Co ions. However, a more accurate evaluation of initial dissolution rates could be done by utilizing for instance online ICP methods such as online ICP-MS connected to a flow cell. Influence of exposure to air on CoPx composition: Figure S12 . P 2p XP spectra of a fresh CoPx electrode before and after 60 min of exposure to ambient air.
CoPx was subjected to ambient air oxidation for 60 min. The duration of air exposure was deliberately chosen to be significantly longer (60 min) than in the actual experiments (~15 min). The increase of InPOx content (BE = 138-131 eV) is due to surface oxidation upon air exposure. 
